n-ethylmaleimide and ethacrynic acid inhibit kinesin binding to microtubules in a motility assay.
Treatment of proteins in vitro with sulfhydryl (SH)-reactive compounds has been used successfully to determine protein regions critical for normal function. To probe structure-function relationships in the microtubule (MT) motor kinesin, the motor was treated with two SH reactive compounds, n-ethylmaleimide and ethacrynic acid, and its function was assayed by motility and co-sedimentation techniques. In the motility assay, treatment of kinesin either before or after adsorption to the glass surfaces of a flow cell was found to inhibit the ability of coverslip-bound kinesin to bind to MTs. Inactivation of MT binding was slow, required high molar excess of the SH-reactive drug, and was very sensitive to temperature. Inhibition of MT binding occurred well after complete modification of kinesin light chain, but paralleled modification of the kinesin heavy chain. The results point to a model in which one critical cysteine per kinesin heavy chain is relatively inaccessible to solvent. Surprisingly, when the interaction between modified kinesin and MTs was examined by a co-sedimentation assay, kinesin retained the ability to bind MTs. These contrasting results may be due to conformational differences in the kinesin molecule that exist in the two assays.